Activation of conventional mammalian protein kinase C isoforms expressed in budding yeast modulates the cell doubling time--a potential in vivo screen for protein kinase C activators.
Conventional mammalian protein kinase C (PKC) isoforms alpha, beta 1, and gamma were expressed in Saccharomyces cerevisiae and resulted in a differential increase in the yeast doubling time in response to distinct classes of PKC activators. Mutants were created in the regulatory domain of PKC alpha to map the interaction with the different activators. The macrocyclic lactone bryostatin 5 preferentially regulated PKC alpha activity through the second cysteine-rich sequence (CYS2) of Cl, while regulation by the diterpene ester mezerein displayed strong preference for the first cysteine-rich sequence (CYS1) of Cl. The phorbol esters phorbol-12-myristate-13-acetate (PMA) and 12-deoxyphorbol 13-phenylacetate 20-acetate (dPPA) regulated PKC enzymatic activity equally potently via CYS1 or CYS2 albeit at reduced levels compared with native PKC alpha. For the diterpene ester ingenol-3, 20-dibenzoate and the indol alkaloids (-)-7-octyl-indolactam V and (-)-indolactam V, no responses were observed for mutants lacking either CYS1 or CYS2 whereas native PKC alpha activity was regulated. These in vivo results were complemented by in vitro binding and catalytic assays which showed correlation between PKC enzymatic activity and the cell growth characteristics. The observed phenotype can be exploited to screen natural compounds in vivo for their PKC regulatory potential and to map the underlying interactions.